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The MD-simulations and mean-field theory were used to study the dendrimer poly-
mer brushes. Firstly, we study the simple system - starlike polymer brushes with these two
methods, and get the same results, by using a semianalytical continuum-space model of s-
tarlike polymer brushes. Our approach is based on a modified Carnahan-Starling equation
of state for hard spheres, which accounts for finite extensibility of the bonds. Two types of
populations coexist in such a brush, one being made of highly stretched polymers and the
other one made of stars that are retracted inside the lower brush regions, and a free energy
barrier emerges at moderate and high grafting densities, as a result of a density disconti-
nuity at the branching points of the highly stretched starlike molecules. The vertical force
profiles of brushes of varying densities are taken with the help of a probe-particle that is
gradually moved into the brush, and the results are compared with the density profiles and
their negative gradients which generate the local osmotic pressures. Chain expulsion simu-
lations, supported by scaling theory, are conducted to understand the dynamics of individual
molecules inside the brushes. We prove that the flip-rates between retracted and extended s-
tates, being of relevance for the generation of efficiently switchable, environment-responsive
brush layers, are determined by the elastic tension of the stretched molecules. In order to
prove the mean-field theory to be suitable for complex systems, we present a simple box-
like mean-field theory for second-generation dendrimer polymer brushes in good solvent.
A finite extensible nonlinear elastic(FENE) model is implemented to account for the elas-
tic properties of the dendrimers. The mean-field results for monomer concentrations are in
close agreement with MD-simulations, while the brush heights differ by a couple of percent.
We analyze the stretching scenario of the dendrimers and find a close agreement with the
uniform-stretching limit at moderate and high monomer densities, with a partial crossover
toward the longest path stretching limit at low densities. This result differs quantitatively
from recently published numerical self-consistent-field calculations, a fact that we attribute
to different implementations of molecular elasticity in these models. This observation may
lead to an improved theoretical modeling of polymers in numerical procedures. We fur-
ther show that the Alexander-de Gennes scaling-law remains approximately valid, but also
identify systematic deviations which increase with the functionality and the number of gen-
erations of the dendrimers.
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